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Abstract of JP2000327428 

PROBLEM TO BE SOLVED: To obtain low temperature sintering glass ceramics capable of being fired 
at <=1 ,000 deg.C, capable of incorporating a low resistance conductor such as Au, Ag or Cu by 
simultaneous firing and suitable for the insulating layer of a multilevel interconnection board for 
mounting with a high-frequency analogue circuit having a low dielectric constant and a small dielectric 
loss in a frequency domain of microwaves and millimeter waves. 

SOLUTION: A glass having a composition consisting of 10-45 wt.% Si02, 20-50 wt.% CaO, 20-45 
wt.% AI203, 0.1-5 wt.% MgO, 0.1-5 wt.% SrO, 0.1-5 wt.% BaO, 0.1-5 wt.% Ti02, 0.1-5 wt.% ZnO, 0.1- 
5 wt.% 2r02 and 0-3 wt.% oxide of a group IA element (expressed in terms of oxides) has a low 
softening point, can be fired at <=1 ,000 deg.C in the form of a composite with various ceramics, 
deposits crystals in a firing process and forms the objective glass ceramics having a low dielectric 
constant and a small dielectric loss, capable of multilevel interconnection with a low resistance 
conductor and giving a multilevel interconnection board excellent in high-frequency characteristics. 
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4%,MgO0. l~5ftfi%, SrOO. 1 — 
%.BaO0. 1— 5Sfi:%.TiO 2 0. l~5fi[S 
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■Wt«»»«CUTSi0 2 10-45« 
S%, CaO20— 50fifi:%, Al 2 0 3 20—45 
SS%,MgO0. 1—5^1:%, SrOO. 1—5* 
fi^BaOO. 1— 5fiS%,TiO 2 0. 1 — 5fi 
3:% > ZnO0. 1— 5fifi%, ZrO 2 0. l~5fi 

£Wi~£Si0 2 -CaO-Al 2 0 3 ^tf^T-fco 

[IS*^2] SiO z -CaO- Al 2 0 3 Zktf?* 

aO20-50Sfi:%, Al 2 0 3 20— 45g§%, 
MgOO. l~5fifi:%. SrOO. 1— 5fifi%. B 
aOO. 1— 5Sfi%, Ti0 2 0. 1— 5S*%. Z 
nOO. 1-5*3:%, ZrO 2 0. 1— 5fiS%, R 

tbt>\z x 800— lOOO^ofil^iaScoffiljBKiaStc 
[Mt*3l3] «HBlA«7£*«Mb*^Na 2 0,K 

[tt**5) mr|B-fe5^^tt^.Al 2 0 
3 (Alumina) % SiQ 2 (Silica) s Mg 2 Al 4 S 
i 5 0 18 (Cordierite) » Mg 2 Si0 4 (Forsteri 
te)RX$A\ 6 Si 2 0 13 (Mu\\\te)frbm&tlZ> 

[S»*^6] B9ia«|*iaa*C*5V^TCaAl 2 SiO 
6 x Ca 3 Si 2 0 7 (Rankinite) „ CaSi0 3 (W 
ollastonite) , RXfiAl 6 Si 2 0 13 (Mullite) CO 

£-r*»*si, 2. 3, 475M5o^-rn^i3StciE 

[«*«7] (A)fi*^*-C.Si0 2 — CaO 
— Ai 2 0 3 ^^7^*50— 100aS%. 
^^)^*0-50Sfi:%^^^5^^*J: , 9^- 

■iat, (c)WBBWixa««T»6>^fcaji*s: 

800^1000r^«l«ISHT«*b-C«l&#S:fP« 



2 10— 45Sfi%, CaO20— 50fifi%. Al 2 
O 3 20— 45fi&% x MgOO. 1 — 5fifi%.Sr 
O0. 1— 5fiS%, BaOO. 1— 5fifi:%.TiO 
2 0. 1— 5fifi%,ZnO0. 1— 5fifi°/cK ZrO 

2 o. i-5it% s Rx*iAmytmmtmo-~3m& 

%?5^^5M^W«^^^S<!:tSlMi^7 
[W**8] (WflElAjR5£*iWt«* s .Na 2 0,K 

2 o. Rrju 2 o*»e>a«ixsiaa«±-e*>5ri: 

3 (Alumina) > Si0 2 (Silica) % Mg 2 Al 4 S 
i 5 0 18 (Cordierite) x Mg 2 Si0 4 (Forsteri 
te) , CaAl 2 Si0 7 ,-Ca 3 Si 2 0 7 (Rankin 
ite) , CaSi0 3 (Wollastonite) , RTf Al 6 S 
i 2 0 13 (Mullite) frt>m f^tt5ia^a±T^S 

[5***10] ««B«jaiXS*-*3V^CaAl 2 Si 
O e , Ca 3 Si 2 0 7 (Rankinite) , CaSi0 3 
(Wollastonite) . RXfA\ 6 Si 2 0 13 (Mullit 



[0001] 

Au, AK^Cu#tl^NF«E^dW^{&^^Mtt6«a 
[0002] 

dSpIfiB-Cfc*?, {SSfit-CfcSAu. Ag-^Cu^ofc 

ta»e>, «»c^MMlCSrli3SLyt ; e^-/K^/J^ 
[0003] 

[»W**»ftl^5ii-*ilWl*«ttT^n^|i|*«: 
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I0004]*389ltf>Bttl±, lOOO^KJLTOfiflE-C 
[0005] 

<Dtf7Xm&(n&m*ft^fc.1£%:. Si0 2 
-CaO-Al 2 0 3 *^7^tt, — ^ififiRffiH^*3V> 

T. &miz7^y?xb<om&ft7Sm*i¥-fcX, 100 
0t:»T^«*»ft'C«Be^rtB"C*>Si:i:t>^. 

[0006]-r**>*>* *»BH«»»ir*-Sfc:«4 

(1) ■MMfcUttKcLTSiO, io-45mft%, 
03020—5024%, Al 2 0 3 20— 45fifi 
%,MgO0. l-5S§%,SrO0. 1— Sfifi; 
%,BaO0. 1— 5SS%,TiO 2 0. l-5fi& 
%,ZnO0. 1— 5gfi%,ZrO 2 0. 1 — Sfifi 
%, &VlA«7C*»4k»0^3fi*%*>e>*S»^«: 
Wi"SSiO^ -CaO- Al 2 0 3 WtJf^Xlho 

(2) Si0 2 -CaO-Al 2 0 3 ^^^^ 

^S»ft«Jft»{wL-CSi0 2 10-45fi*%, Ca 
O20-50fi;&%, Al 2 0 3 20-45*1;%, M 
gOO. 1— 5fi§%, SrOO. 1 — 5Sfi%, Ba 
O0. 1— 5mfi%.TiO 2 0. 1 — 5gg%,Zn 
O0. 1— 5fil;%, ZrO 2 0. 1— 5fifi%,&U< 
lA*S*IWfc«0^3l[*%**6ft*il^*:*i"*4: 
800— 100QX;<Dmi&t&m<Dl&!$LT&mz.& 

^^,(3) mmiAmycmmtmK n &2 o, 

K 2 O, RU*Li 2 03&»?>atf tL5ia««±-CfcSr. 

±IE(l)«Xtt(2)«^ia*^(g: 

afl^tf^-t^*** (4) 

oa«%T*>Sri:S:W«i:-rS. ±fB(2)«Xte 

(3)«(ceitottiuuuf?^-fc7^^. (5) 



flMB-fc^y^tK-Jtf* Al a O a (Alumina) , 
SiO z (Silica) % Mg 2 Al 4 Si 5 O l8 (Cord 
ierite) , Mg 2 Si0 4 (Forsterite) RX$M 6 S 
i 2 0 13 (MuUite)*»P>j8tfn*iaa«±"C*>5 
ri*:1»*i:-*-*.±IB(2) % (3)75^(4)**> 

(6) MIBittAiia^^t ^TCaAl 2 SiO e , C 
a 3 Si 2 0 7 (Rankinite) , CaSi0 3 (Wollast 
onite), &U<Al 6 Si 2 O l3 (Mullite) <7)9*b, 

3, ±12(1). (2). (3), (4)7SM(5)« 

(7) (A) Itl»$-C, SiO z -CaO— Al 
2 0 3 *^9^»*50— 100«*%, ir^vy^ 

h*#«i-a*iixai* (B)(wne^y— ^s/-h«r 

(c)«reaajai*:a-c#e>*tfcaafM:8oo 
-iooo t co?i.g[®iaT^fiS:UT^^f^Sii-5^ 

stfcot, m# : 7x&m<kVo&&^L,xsio 2 io 

— 45ftg%, CaO20— 50Sfi%, Al 2 O a 2 

0— 45B&%, MgOO. l-5fifi%, SrOO. 

1 — 5ft*%s BaOO. 1— 5fiS%, TiO 2 0. 

1— 5if%,ZnO0. 1 — 5£fi%, ZrO 2 0. 
l-5fiS%, Xt/lAtg5£*»b«0— 3**%*»e> 

vy^cossit^te, (s) NtreiAifi5c«K{bw 

Na 2 0, K z O, &t/Li 2 0*^5Bf*tlSia 

tt»«Sj*^f9^"fe9^y^^>»Jft*«6. (9) flUIB 
-fc^r'****^* 5 . A1 2 0 3 (Alumina), SiO 

2 (Silica) , Mg 2 Al 4 Si 5 O l8 (Cordierit 
e) , Mg 2 Si0 4 (Forsterite) , CaAl 2 Si 
0 7 , Ca 3 Si 2 0 7 (Rankinite) , CaSi0 3 
(Wollastonite), &l/Al 6 Si 2 0 13 (Mullit 

±8E (7) xtt (8) ^^IBttcoiSfflSfefiK^^'fev^ 
^^oKig^ife, do) HtflSSEfiKXS^^TC 

aAl 2 SiO e , Ca 3 Si 2 0 7 (Rankinite) , 

CaSi0 3 (Wollastonite) , &t>*Al 6 Si 2 O 

13 (Mullite) (Do-h, V *i*4XJ&>ia?S«Jb^l£fia s 

mm-rzzk&Vf&t'rZs ±12(7), wism 
o) jsocov ^Mnm^m^mm^y^y 
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*«c, mtV0&m^XSiO 2 10-45SS%, c 
aO20~50fig% x Al 2 0 3 20— 45g&%, 
MgOO. 1— 5Sa%, SrOO. 1-511%, B 
aOO. 1— 5fifi%,TiO 2 0. 1— 5SJ; 0 /ck Z 
nOO. l-5Sl:%>ZrO 2 0. l—5«*%Xt5 

iO z -CaO-Al 2 0 3 ^^f^7!;M^±IS^/^ 
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Uj&J$L<DSi0 2 -CaO-Al 2 0 3 ^#7*J*{&^ 

[ooo9]M^m^«-ov^i¥b<je-<6o mm^<D 

"COjftfiKdS^TflBirftS* 5 , ISlCMgO, SrO, Ba 
O, Ti0 2 % ZnO&tfZrOz Sr*ivCTlO. 1 — 

^b<o**&a^ri*»wo««a«*^7^-fe^ 
^ft<i-Si^"^<IB*««35ssB<*0, iooo'CW 

%£JL±3&s^S-C*>5o 0. 5m*%i^±2SS:% 
KTOWDPtt, SS*prt641ft*«:900 , C«r«i:i-ar. 

u±<ottmxniooox:&,TX(Dm^^<mmk 

y^7> =>" 7M^7-fK ^^-/^7"7^h 

[0012l±iaU^*£^O^7^f^, 800-100 
onCOfflftftH-e^JJII^iBStCiSV ^TCaAl 2 SiO 



6 , Ca 3 Si 2 0 7 (Rankinite) . CaSi0 3 (W 
ollastonite) , 7!?&iAl 6 Si 2 O l3 (Mullite) 

[ 00 1 3 ] ^ W 0{6M«fiR#7*-fc7S7***ffl 

^eftr-fcs±iaufejfi^^7^»*^^iffi#J. '<>r 

mVKf/Wtfeto&^kM&^XKZAK ¥*MfcSl~- 
y^y^^^v^^i&^t(om^k\.X 

fcm-fzm&i*.. mai-tt^y 

^^^u^h»^^k\^xm\/^X&\f^K nil 

800- iooo < Co^ffi®lS"e^i-5^^(-i: , 9 ^ 
±iajffifiK^^7^(i> «ifi8*ft=^9^jiia««t-<t9 Ji 

[0014] 

[0015lC*lt«l]*l«B^-^*'rJ:5fta 
!&£*^5;tf7*£:®aiU T/ua— /V'&^flW&il/C 

Lt¥^l i* mW»SSr^Ti-6^7^»*A«r» 

£Ki£> »*fcU ¥*9£tf£l M m0>#7;*»*B;ftt/C 

tK— /U^/U-e+^a«b, ^3000-10000c 
fetCct^lOO^mCOlfi^O^y— V->— hibfeo 

rtJCct^^y-^v-hSHflcA. BS.t> + c<hL, a 

g^ASt/B^QOOt:, fflg^C^rlOOOrT'^^ 
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B, Cl£*t/£l?-£o #«l^f*:S:XlRIsJ»rffi^J:6»*ffi 
<Dl^j£*fTo;fc±::*K «H**A*»e>tt Rankinite, Wo 
llastonite, CaAl 2 SiO e frffife^tltio PHItC 
l&f&ftBfabte Mullite &t>*CaAl 2 SiO e $K 

fc, **rttt<0R«*te«:, #j^fr&iCffitill2m 
/£#A, B, CmOGHz*fc43tt5««¥ra:* ^n 

-en 6, 7, 7. mmiEigte. -en^en o. ooi-c 

-fcc7>fh20m*% > #v;M»*D80m*%4:&£ 

oxs^r^y-^-harsffD, e&^sju ^n 

5, 10GHz»(CS3V^«6J«*D, Etf>R«*Mc* * 

n^ns. 6. mwjEm^tti^tio. ooi, 

0. oorca>9. (Bm** ffi»««*T?*Swt^ 



[ 00 1 7 ] [ Hi60»J 3] * l co*fi/*>( • ic^irmSLi:^ 

fe#7**&*^70fifi%. *i mW7^; 

^»*36S30fi*%^-5J:5i-W*:U, LT 

7J?—/U^T3«PK^-&UW*, ^ 

nfc»^»*K*«'<WV^--. pTJB*. 5MMfttittS 

SOOOcpsO^y— fcU XVyf^TSr^s 
^ricBt*l-WJP*JBlOOii mO^y- >->-l>3:«s 

SrffMiU S£^T*~ /KCAu^- *H£rit*>>&A> 
<-;*k CuO<— *k Ag-<— Xk j&KtaS£T 

pd j m£^jnb/cAg^— *M*t>fflv^n5 0 - 
5u-cfp»snfc^y-^>-hSr«», 

9-(MfcLT««ft*#fco 900 

sffio^^o^hyy^jt6tesast-reii64*tt*i¥ffiL 

tzb^Z, 30GHztd^5^-Ca^^O. ldB/mm 

«d«#e>n^:ri:ds«iBSn^:o 
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[«ffilTl^l2¥8J3 7 0 (2000. 8. 7) 
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[S«**l] &fl^»#KLTSiO 2 10-45fi 
CaO20—50SA%, A1 2 0 3 20— 45fi 
fi°/ 0> MgOO. 1— 5tt4%, SrOO. l—Sfii 
°/ o> BaO0. l-5fiS%,TiO 2 0. l~5fiS 
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%,ZnO0. 1— 5fifi%,ZrO 2 0. 1— 5SS 

Wi"5Si0 2 -CaO-Al 2 O 3 1^7^ot, 

Al 2 SiO e , Ca 3 Si 2 0 7 (Rankinit 
e) ^ CaSi0 3 (Wollastonite) . ft 
SiAleSi 2 0 13 (MuUite)^ftftSrWaU 

[*ijE»**a*i»**7 

[St*«7] (A)figW#*T\ SiO z -CaO 



10— 45fifi% x CaO20— 50£Jl%, A1 2 0 3 

20~45fifi%, MgOO. 1 — 5fifi%, SrO 

0. 1 — 583;%. BaOO. 1— 5Sfl:%.Ti0 2 

0. 1— 5fifir°/cK ZnOO. 1— 5fifi%.Zr0 2 

0. l-5«*%,aViAjJg7£*SMk«iO-3a*% 

j&*fe*S*&J«S:*rU 800— lOOOt^i&ffiffill-C 

0«6fi)ciaS^*5t ^TCaAI 2 Si0 6 , Ca 3 Si 2 O y 

(Rankinite) % CaSi0 3 (Wollas 

tonite). ftSttAleSizOu (Mullit 
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